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实现一系列手性芳香醇的不对称催化合成，对映选择性 高可达到 96% ee。当
底物与催化剂的摩尔比达到 600:1 时仍然能保持高的转化率和对映选择性。在此
基础上，进一步合成了手性胺噻吩配体的铱化合物[Ir(cod)-C6(NH)2S2]Cl，在催化
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Abstract 
Chiral ligands have been known to play an important role in transition metal 
complexes-catalyzed asymmetric reactions. Sulfur-containing based chiral mixed 
ligands have received much less attention than the ligands with P, N or O as donor 
atoms. A possible reason is sulfur has a tendency to poison heterogeneous catalysts. 
The key structural features of sulfur atom exhibit very rich coordination chemistry 
towards transition metal atom. Over the last three decades, the study of 
sulfur-containing ligands has increased considerably. In this thesis, several 
sulfur-containing ligands have been synthesized and applied in asymmetric transfer 
hydrogenation of aromatic ketones. 
1. The chiral tridentate thioether ligands C6N(NH)S and C6(NH)2S have been 
synthesized and applied in asymmetric transfer hydrogenation of aromatic ketones. 
The new chiral thioether ligands were synthesized from 2-(phenylthio)benzaldehyde 
and the structure of (S, S)-C6N(NH)S was established by an X-ray diffraction study. 
Coordinating with Ru, Rh, or Ir, these thiother ligands were used in asymmetric 
transfer hydrogenation of propiophenone. High conversion and moderate enantio- 
selectivities were obtained. 
2. A series of chiral thiophene ligands were synthesized. The 
C6(NH)2S2/IrCl(cod)PPh3 catalytic system generated in-situ catalyzed the asymmetric 
transfer hydrogenation of various aromatic ketones with high conversion and good to 
excellent enantioselectivities (up to 96% ee). When the ratio of ketone to catalyst 
reached 600:1, high conversion and enantioselectivities were also obtained. The chiral 
Ir(I) complexes [Ir(cod)-C6(NH)2S2]Cl were also prepared and characterized, which 
showed high activity and good enantioselectivities (up to 87% ee). The XPS spectra 
of chiral thiophene ligands and their Ir(I) complexes showed that the potentially 
multidentate ligands coordinated to the Ir atom through the nitrogen atoms, while the 
thiophene pendants did not participate in coordination to the Ir atom. Using 
furan-2-carbaldehyde instead of thiophene-2-carbaldehyde, the chiral furan ligand (R, 
R)-C6(NH)2O2 was prepared. (R, R)-C6(NH)2O2 has been examined in the asymmetric 
transfer hydrogenation of propiophenone, with lower conversion and ee. This result 
indicated that the sulfur in the thiophene group of ligand played an important role in 
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3. The chiral diamino-bis(bithiophene) ligands were firstly employed in the 
iridium(I)-catalyzed asymmetric transfer hydrogenation of aromatic ketones. The new 
catalyst systems, generated in-situ from chiral diamino-bis(bithiophene) ligands and 
IrCl(CO)(PPh3)2 in iPrOH, gave the corresponding optically active secondary alcohols 
with high conversion and fair to good enantioselectivities (up to 90% ee). The chiral 
Ir(I)/diamino-bis(bithiophene) complexes were also synthesized and characterized.  
4. The novel benzothiophene ligands C6N2(BT)2 and C6(NH)2(BT)2 were 
designed and synthesized. Both of the transfer hydrogenation system with 
C6(NH)2(BT)2 in water using HCOONa as hydrogen source and in iPrOH were 
developed. Firstly, iPrOH was used as hydrogen source. Coordinating with Ru, Rh, Ir, 
or Fe, C6(NH)2(BT)2 were used in asymmetric transfer hydrogenation of 
propiophenone. The systems, coupled with Ru3(CO)9(TPPMS)3 and C6(NH)2(BT)2, 
gave the best results. The corresponding chiral alcohols could be obtained with 97% 
conversion and 85% ee for propiophenone. As a water-soluble cluster complex, 
Ru3(CO)9(TPPMS)3 coupled with chrial C6(NH)2(BT)2 were further investigated for 
the asymmetric transfer hydrogenation in water using HCOONa as hydrogen source. 
Under optimized conditions, the chiral secondary alcohols were obtained from various 
aromatic ketones in high conversion and excellent enantioselectivities (up to 96% ee). 
The heteroaromatic ketones also can be catalysized with these systems with good 
results. This work is a successful application of sulfur-containing ligands for 
asymmetric catalysis in water, especially for asymmetric transfer hydrogenation. 
 
Keywords: Chiral sulfur-containing ligand; asymmetric transfer hydrogenation; 
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